Referral services for identification and referral of high risk pregnancies are an integral part of maternal and child health services. For a large majority of developing countries this aspect of health system remains weak. 1
obstructed labour that can cause maternal death cannot be predicted, the majority can be treated with timely provision of a package of evidence-based interventions known as emergency obstetric care (EmOC). [5] [6] [7] The availability of EmOC is considered to be an indicator of how well a health system is prepared to manage conditions leading to acute maternal morbidity and mortality. 8, 9 Emergency obstetric care EmOC refers to elements of obstetric care needed or management of complications during pregnancy, delivery and postpartum period, skilled personnel, equipment and support services. EmOC services are of paramount importance in reducing maternal mortality and morbidity. It is still recommended to electively refer pregnant woman with previous caesarean section, breech presentation, transverse lie, multiple gestation, hypertension and severe anaemia for delivery before any complication arise to a health care centre where all the facilities to deal with the complications are available. With this background, present study was undertaken to evaluate the pattern of obstetric cases referred to tertiary teaching hospital and maternal outcomes amongst referred patients.
METHODS
Study design: Prospective observational study. Study period: January 2015 to July 2016. Study population: All Obstetrics cases referred to the Department of Obstetrics and Gynecology of Kamla Raja Hospital, G.R. Medical College, Gwalior, M.P., a tertiary care centre during the study period.
Data collection
The study data was collected from case sheets of the patients referred and managed at tertiary teaching hospital. Detailed clinical history, place of referral, type of transport used, causes of referral were studied. Complete physical and obstetric examination was done and relevant investigations were done. Management of the patient, clinical course, mode of delivery (i.e., whether vaginal or operative) and maternal outcome was documented. Descriptive statistics like percentages were used for analysis.
RESULTS
4085 obstetric cases were referred to the Department of Obstetrics and Gynaecology, Kamla Raja hospital, G.R. Medical College, Gwalior, M.P. during the study period. Total number of Obstetrics admissions during the study period was 19,577. The proportion of referred cases of the total obstetric admissions in our study was 20.86%.
Maximum number of cases in the present study were in the age group 20-30yrs, comprising 78% of total cases (Table 1) . Majority (47%) of cases in our study were primigravidae ( Table 2 ). 56% of cases in our study were referred in the intra partum period to our hospital ( Figure 1 ). 64.75% of cases were referred to our hospital from <50 km distance ( Figure 2 ). Mode of transport used by the referred patients were hospital ambulances (38%) and private vehicles (62%) ( Figure 3 ). Anaemia (27.86%) followed by hypertensive disorders of pregnancy (17%) were the major causes of referral to the tertiary care centre. 16 .87% of cases were referred for lack of functional Operation Theatres, Blood banks and gynaecologists, competent enough for doing caesarean section ( Figure 4 ). Out of the total referred cases, 48% had vaginal delivery (either spontaneous or induced), 28% had caesarean section and 24% were managed conservatively ( Figure  5 ). The commonest indication of caesarean section amongst referred patients in our study was fetal distress. Obstetric ICU admission was required in 545 out of 4085 referred cases i.e. in 13.34% of referred cases. Total 163 maternal deaths were reported during the study period, of which 84 (i.e. 51.53%) were referred from various peripheral centres. Hypertensive disorders (25.4%) constitute the leading cause of maternal deaths amongst the referred cases.
DISCUSSION
Kamla raja hospital is a tertiary care hospital attached to Gajra Raja Medical College, Gwalior, M.P., India, where complicated obstetrics and gynaecological cases are referred from various peripheral primary health centres and private hospitals of surrounding districts, catering to a total area of nearly 300 kms.
The World Health Organization estimates that at least 88-98% of maternal deaths can be averted with timely access to existing, emergency obstetric care using effective and efficient referral systems. 10 Timeliness and appropriateness of referral are a challenge to obstetricians, since the delay in referral affects the maternal and perinatal outcome adversely, hence identification of "at risk" patients and obstetric emergencies and timely referral is of immense importance. Puri Alka et al in their study noted 24.16% of cases were referred. 11 The proportion of referred cases at our tertiary care centre was 20.86%.
Morsheda Banu et al on assessing the overall age distribution found that majority (74%) of the respondents were between 20-35 years. 12 In the present study, also the maximum number of patients (78%) were in the 20-30 years of age group.
Gupta PR et al found 52.17% patients were primigravida, which is comparable to 47% primigravida cases found in our study. 13 56%, 30% and 14% of cases were referred to our hospital in their intrapartum, antepartum and postpartum period respectively. Similar results were found by Devineni K et al 14 in their "Study of spectrum of referral pattern at a tertiary teaching hospital towards better obstetric care". Sakhare A.P. et al observed that 65% cases travelled more than 50 km distance before reaching to hospital and had increased incidence of intra operative complications and hemorrhage. 15 In present study, 64.75% cases were referred from within 50 km distance, 23.4% cases travelled 50-150 km distance before reaching the hospital and 11.85% case travelled more than 150km distance before reaching our hospital.
In a study conducted by Narwadkar Mangesh Vinayak et al, only 11% patients travelled by ambulance. 16 Patel HC et al, in their study found that causes of referral were preeclampsia (16%), MSL (5%). 17 In present study, however, Anaemia (27.86%) followed by hypertensive disorders of pregnancy (17%) were the major causes of referral to the tertiary care hospital. Poor nutritional status and inadequate spacing of pregnancy compounded by inability of poor patients to have adequate diet due to economic reasons leads to high rate of anaemia in pregnancy. Unavailability of blood transfusion facilities in case of severe anaemia at PHC's and CHC's may also contribute to such high percentage of patients being referred to our tertiary care hospitals.
In present study, 16.87% of cases were referred for unavailability of OT's, Blood banks and gynaecologists competent enough for doing caesarean section. Government should take measures to improve health infrastructure facilities, make provisions for developing new blood banks and appoint trained gynaecologists in the peripheries to reduce the burden on tertiary care centres.
Previous caesarean section was the cause of reference in 6% of cases in our study, which is comparable to the study conducted by Gupta PR et al; while in study conducted by Khatoon A et al, previous caesarean section was the cause of reference in 15% of cases. 13, 18 The patients with previous caesarean section are referred to higher centres from PHC/CHC due to unavailability of operation theatre, gynaecologists, anaesthetics, trained staff or basic infrastructure deficits.
In present study, 48% referred cases had vaginal delivery (either spontaneous or induced), 28% had caesarean section and 24% cases were managed conservatively. The commonest indication of caesarean section amongst referred patients was fetal distress. The caesarean section rates in our study was comparable to the study conducted by Gupta PR et al; while in the study conducted by Divya Goswami et al on 154 cases referred to tertiary care hospital in Garhwal, 67 patients needed surgical intervention. 13, 19 Sorbye et al found that referral status contributed substantially to the increased caesarean section rate, which was 55% in formally-referred. 20 In present study, 28% referred cases underwent caesarean section so we can conclude that rate of caesarean section is substantially high in referred cases.
In present study, Obstetric ICU admission was required in 545 out of 4085 referred cases i.e. in 13.34% of referred cases. This percentage is lesser then what was found in earlier studies; 19 % requiring ICU management by Maskey S, et al. 21 Total 163 maternal deaths were reported during the study period, of which 84 cases (i.e. 51.53%) were referred. This shows delay in referral of complicated cases from our peripheral health centres, which could be due to lack of adequate transport facilities or trained personnel in PHC/CHC. Delay in referral is a big contributing factor for adverse maternal outcome. The leading cause of maternal mortality amongst referred cases in our study was hypertensive disorders and their complications (25.4%). Similar results were found by Begum S et al in their study. 22 CONCLUSION Peripheral health care system needs to be strengthened and practice of early referral needs to be implemented for better maternal outcome. Provision of a dedicated ambulance meant solely for transport of referred patients in every area from which patients are referred is desirable. Health education to the community, better antenatal care up to grass root level, emergency intranatal care, availability of services of skilled birth attendants at the time of child birth, well organized first referral centre with better transportation facility, availability of blood round the clock, anaesthetic facilities and availability of specialist in the field of obstetrics at the referral unit will definitely reduce maternal morbidity and mortality.
